Eukaryote-specific motif of ribosomal protein S15 neighbors A site codon during elongation and termination of translation.
The eukaryotic ribosomal protein S15 is a key component of the decoding site in contrast to its prokaryotic counterpart, S19p, which is located away from the mRNA binding track on the ribosome. Here, we determined the oligopeptide of S15 neighboring the A site mRNA codon on the human 80S ribosome with the use of mRNA analogues bearing perfluorophenyl azide-modified nucleotides in the sense or stop codon targeted to the 80S ribosomal A site. The protein was cross-linked to mRNA analogues in specific ribosomal complexes that were obtained in the presence of eRF1 in the experiments with mRNAs bearing stop codon. Digestion of modified S15 with various specific proteolytic agents followed by identification of the resulting modified oligopeptides showed that cross-link was in C-terminal fragment in positions 131-145, most probably, in decapeptide 131-PGIGATHSSR-140. The position of cross-linking site on the S15 protein did not depend on the nature of the A site-bound codon (sense or stop codon) and on the presence of polypeptide chain release factor eRF1 in the ribosomal complexes with mRNA analogues bearing a stop codon. The results indicate an involvement of the mentioned decapeptide in the formation of the ribosomal decoding site during elongation and termination of translation. Alignment of amino acid sequences of eukaryotic S15 and its prokaryotic counterpart, S19p from eubacteria and archaea, revealed that decapeptide PGIGATHSSR in positions 131-140 is strongly conserved in eukaryotes and has minor variations in archaea but has no homology with any sequence in C-terminal part of eubacterial S19p, which suggests involvement of the decapeptide in the translation process in a eukaryote-specific manner.